This paper is concerned with the effectiveness of clinical audit as the principal quality control and improvement process in the UK National Health Service (NHS).
INTRODUCTION
Clinical audit is a major and growing part of the activity of the National Health Service in the UK. In its current form, it is a young and evolving field. Therefore there are many different opinions as to what clinical audit actually is.
The official definition provided by the UK Department of Health (DoH) [1] is: "the systematic, critical analysis of the quality of medical care, including the procedures used for diagnosis and treatment, the use of resources and the resulting outcome and quality of life for the patient." The DoH definition sets out the desirable characteristics of the audit process. Audit should be:
1 systematic 2 analytical 3 concerned with the quality of care. This statement also outlines the scope of audit activity. It should cover:
1 procedures for diagnosis and treatment 2 the use of resources 3 the resulting outcomes 4 the impact upon the quality of life of the patient.
Audits are carried out by many different people with many different backgrounds. It is questionable whether the overall approach to clinical audit is indeed systematic and analytical. Individual audits show a wide variation in the techniques used and the scope considered.
Within the Oxford region, the following characteristics are recommended for good audit practice [2] : 1 appropriate design 2 valid measures of quality of care 3 reliable data 4 peer review of findings 142 A. Gillies 5 problem identification 6 effective action to eliminate or minimise problems 7 evidence of improvement through re-audit. In this paper we shall consider:
1 the historical development of clinical audit in the UK, 2 the current state of audit practice as demonstrated by published audits within the Oxford, Four Counties and Anglia region, 3 the hypothesis that current practice does not reflect the stated aim of a structured investigation into the quality of patient care leading to a direct improvement in patient care, 4 the reasons for the diversity between theory and practice, 5 a systematic and structured approach to clinical audit which is part of an overall programme of trying to harmonize and improve practice in audit within the Region, and 6 plans for the future including the development of a dedicated audit tool based around a structured method. In the rest of the-paper, the term "audit" will be used to refer to clinical audit.
THE HISTORICAL DEVELOPMENT OF QUALITY PROCEDURES IN THE UK NHS

Origins
Clinicians have always had professional interest in the quality of their work. However, early studies were isolated research studies such as Collings survey of general practice [3] in the UK. From 1952, data were collected on maternal mortality in England on a voluntary basis [4] . This was important because this study focuses on reasons for inadequate care rather than simply recording incidences. This study formed the basis of similar studies in other parts of the UK and Australasia. It may also be seen to provide many of the characteristics of modern investigations:
1 it focuses on improvement rather than recording current practice 2 guidelines were produced to improve care 3 compliance was voluntary 4 standard data collection forms were used 5 the study was evolutionary and ongoing.
Many audit initiatives have been driven by Government. In 1967, the Cogwheel report [5] recognised that audit was "a proper function for practising clinicians". In 1976 and 1979, Royal Commissions of Enqiry (the Alment and Merrison reports) reported the need for audit. However, the crucial step towards a national scheme came in 1984, the UK Government signed the WHO health policy agreement which committed them to effective mechanisms for ensuring the quality of health care by 1990. A major reform of National Health Service management practices followed, culminating in the 1989 White Paper Working for patients [6] which made clinical audit a requirement for ah 1 doctors.
Within the international context, the UK has introduced audit as a quality procedure relatively recently. Audit activity within the US may be considered to date from 1910, when a report by Flexner [7] highlighted poor practice amongst US surgeons. However, it is only in the last ten years or so that audit activity in the USA has focused upon improving patient care rather than cost reduction [8] .
Clinical audit has been introduced at the same time as other major management reforms into the UK NHS. The legislation establishing these reforms [1, 6] has decreed that clinical audit has become a universal activity and the principal mechanism of quality assurance within the UK NHS.
This has had positive and negative effects. Positively, it has made the collection of information easier with the widespread adoption of computers to meet the information needs of a broad range of activities from health screening to accounts. For example, amongst family doctors in the UK, the uptake of computers has risen from about 25% in 1985 to 85% in 1995 [9] . It has led to an appreciation of clinical audit as a quality assurance procedure rather than a research activity.
However, as a "management" activity, it has been perceived with suspicion by many clinicians. In spite of local ownership and smallscale projects, some clinicians have viewed it as a nationally imposed programme and a threat to their independence. It is also perceived by some to have a hidden agenda of reducing costs rather than improving the quality of patient care. Sceptics such as these point to the experience of Improving patient care in the UK 143 US doctors with the Professional Standards Review Organizations [10] , established in the 1970s. Much of this scepticism is attributable to the context of audit within the broader framework of management reforms introduced since 1987.
The process of clinical audit
The process of clinical audit is defined in the audit cycle (Fig. 1) which shows a remarkable similarity to classical process improvement techniques (Fig. 2 ) pioneered by Deming [11] and others [12, 13] .
Clinical audits have a number of characteristics which most will share. They are locally organized and controlled. They are generally small scale and have the stated aim of improving patient care. The latter is generally assured since it is normally a condition of funding.
In addition, clinical audits should have the following characteristics. They should result in changes in practice to effect change. They should be carried out in a systematic manner. They should be an ongoing process, or at the very least contain a commitment to re-audit to investigate the effect of changes. The author had received much anecdotal evidence and informed opinion that many of the latter desirable characteristics were not being realized in practice. Therefore, a survey of published audits was carried out to investigate in detail the reality of practice.
CURRENT AUDIT PRACTICE IN THE OXFORD REGION: PUBLISHED AUDITS: 1992-1995
Study method
Within the Oxford region during the 12 month period of the annual report for 1993-94, over 1500 audit projects were carried out. The annual report states that 46% involved the development of standards or guidelines and 33% led to practice improvements.
This level of performance is based upon the audit reports themselves and is therefore not subjected to external scrutiny. Experience from other areas of quality assurance [14] suggests that external scrutiny may reveal less rigorous practice than claimed.
For most of these audits, no information is available to scrutinize claims. However, the journal Auditorium [15] has published details of nearly 100 audits since 1992.
This study took 78 published audits that provided enough data for analysis. The data were collected onto a standard data collection form, details of which have been given elsewhere [16] . The collected data were then analysed using computer software [17] .
The sample of audits
The 78 audits under scrutiny are not a random sample. As published audits they are likely to represent what their authors consider to be good practice. It therefore seems to assume that while overall practice may be worse than that of the sample, it is unlikely to be better. The conclusions drawn will have be based upon this assumption.
The audits were drawn from a wide range of clinical specialities, illustrated in Table 1 . Qinical audit is still relatively new to many clinicians. Therefore it is important to consider whether practice is improving. The sample contains audits carried out in the years 1990-1994 ( Table 2 ).
The sample also provides a wide range of project durations, illustrated in Fig. 3 .
The hypothesis under test
The basic hypothesis under test is that current audit practice does not meet the DoH's stated requirement [1] of directly improving patient care. The Regional annual report [18] indicates that only 33% of all audits claim actual improvements and 46% claim to produce guidelines or standards.
The study classified improvements in patient care resulting from the audit studies as direct, indirect or none. 1 Direct improvement: an audit demonstrated a mechanism for directly improving the quality of patient care, usually as a result of changes being implemented as a result of the audit.
2 Indirect improvement: audits that implemented some form of feedback without a direct mechanism for improving care. 3 No apparent improvements: audits that did not appear to make any attempt to complete the audit cycle. Figure 4 shows that amongst published audits, a mechanism for improving care is established in 60% of cases, supporting the view that published audits represent better practice than the whole.
However, even in these cases, there were major limitations. In particular, if audit is to be effective as a quality assurance mechanism, then there must be a requirement to evaluate the effect of changes. In audit investigations, this is the re-audit stage of the cycle. Only 47% of the sample had either carried out a re-audit or indicated a commitment to do so.
The sample showed some evidence of improvement over time. If we consider the audits carried out in the years 1991-1993 (only three of those audits completed in 1994 reaching publication by the first half of 1995), then the percentage of audits producing direct improvements does increase (Table 3) .
This implies an improvement in best practice as knowledge and expertise grows. However, it is not possible to show whether this improvement in best practice is reflected in an overall improvement.
Conclusions from study
Both the returns on which the annual report is based and the more detailed investigation car- 
Indirect improvement
No apparent improvement ried out here point to major limitations in audit practice. In particular, only one in three of all audits carried out claim to have resulted in improvements in patient care. The sample of audits subject to further scrutiny are demonstrably better than the whole. However, even amongst these audits, less than half were able to demonstrate a commitment to complete the audit cycle.
The author considers that taken together, the annual report figures and the further scrutiny of a limited sample provide ample evidence of the need to improve audit practice. In the next section, we shall consider how this situation has arisen. Following this, an approach to structured and systematic audit practice will be described. The approach suggested seeks to establish clear aims and objectives at the start and to encourage the auditor to carry each objective throughout the audit cycle to the point of re-audit.
THE EFFECTIVENESS OF CLINICAL AUDIT AS A HEALTH CARE QUALITY MECHANISM
Any quality mechanism should have two elements: quality assurance and quality improvement. Clinical audit as established within the UK NHS is designed to focus upon quality improvement. However, with many audits not completing the audit cycle, the improvement element is lost in many cases.
Clinical audit is not an effective quality assur- ance mechanism. It is not designed to be so. Its strengths lie in its local initiation and ownership. To be effective as a quality assurance mechanism, it would need to be centrally controlled and initiated. A strategic programme would be required to ensure coverage of all areas, clinical and geographical. Such programmes have proved very difficult and expensive to implement where they have been tried [10] . Interestingly, in the UK at present, such a system has been introduced as a quality mechanism for public education. It is too early to evaluate whether it will prove effective or economical in the longer term. It is already demonstrating that it is not possible to inspect the number of institutions required to meet the target of a four yearly cycle within the budgetary constraints set.
The lack of strategic direction arising from local control does cause some problems. Dissemination is a major issue. There is a danger of both a failure to disseminate improvements and for work to be duplicated as a consequence. Projects such as the Oxford regional audit database [19] and the Scottish Clinical Audit Register [20] are attempts to reduce these problems.
The advantages of local control of audit projects should be seen in its role as a quality improvement mechanism, where local ownership should lead to greater acceptance of the findings and more readiness to change practice as a consequence. Further, local control allows audit to be carried out at different levels, inCTeasing the targeting of studies and the relevance of findings.
Currently, these advantages are too often being lost through failure to clarify the aims of the audit and the premature termination of the audit process before the cycle is complete. Therefore, a systematic and standard approach is sought which will facilitate comparison of audits and hopefully standardize practice around solid principles without detracting from local ownership of projects.
The approach is being offered as part of an overall package of measures to assist audit within the Oxford region including a database of all regional audit activity, a handbook of good practice and a comprehensive range of training courses.
The approach uses a structured approach to establish clear aims and objectives to provide clear goals for the audit. It then traces the progress of those objectives through the complete audit cycle, encouraging auditors to complete the audit cycle.
CLINICAL AUDIT: A STRUCTURED APPROACH
The structured approach to audit depends crucially upon the ability to define aims and objectives for the investigation. In this section, the approach is first outlined, and then illustrated for an example audit into the quality of care provided by an infertility clinic in the Oxford region. In this context, aims and objec-' tives are defined as follows:
1 An Aim is a one-sentence description of what is to be achieved by the study. 2 An Objective is a statement of how a particular factor is to be investigated to contribute to the overall aim of the study. Taken together, the objectives describe how the aim will be achieved. The rest of the process depends critically upon the objectives established. In clinical audit, objectives may be classified according to a number of different types. Each has specific data and analysis requirements associated with it.
Thus, for a clinical audit concerned with the laparoscopy and dye test described below, the aim and objectives may be defined as follows: Aim: to examine the quality of care provided to patients undergoing a laparoscopy and dye test in the infertility clinic. 
Data types
Three data types are defined: simple, multiple or derived. Simple data are where the factor to be investigated may be directly found. For example if the objective is to investigate the status of a doctor seeing a patient in a clinic then the status of the doctor is directly identifiable and therefore is simple .Multiple data are where the factor to be investigated is directly identifiable but is made up of several individual pieces of data. For example, in our infertility study, one of the objectives is to investigate the thoroughness of pathological investigation. This factor is represented by three separate pieces of data, each indicating whether a specific test has been carried out. Derived data are where the factor to be investigated must be calculated from the data collected. For example, if our objective is to investigate the time between referral and consultation, the actual data required are derived from two other pieces of data, the date of referral and the date of consultation.
Data range
The data range may be single, binary or multiple. Single range data represent a single piece of information. Examples of data of this type are the age, sex and weight of the patient. Dates are a common form of single range data, usually found in an objective where the required data are derived from several pieces of single range data. Binary range data are where the data are either positive or negative. For example, has a specific test been carried out? Once again this form of data is most commonly found in derived or multiple data type objectives, e.g. the thoroughness of pathological investigation, which is an example of a multiple 148 A. Gillies 
Data dimensions
The dimensions of the data are usually one or two. One-dimensional data are where the objective investigates the distribution of data across the whole population at once. Thus, investigating the status of a doctor is one dimensional. Two-dimensional data are where the investigation breaks down the distribution of data according to the distribution of a second factor. Thus if we investigate the status of a doctor broken down by consulting firm we use two-dimensional data.
Multiple-dimensional data analysis is possible, but is generally beyond the scope of most audits This classification leads to 18 possible objective types, summarized in Table 4 . Of these, 14 are found in practice. Any objective is characterized by a data type, range and dimension.
Data collection
The data for an audit usually come from one of three sources. They may come from patient records, or from live data gathered by clinicians specifically for audit purposes, or they may be drawn from surveying patients through a questionnaire survey or interview. The Oxford re- gion classifies data collection strategies as retrospective, concurrent or prospective. Historical data are often the easiest to gather since they are already gathered. They may even exist in electronic form. The drawbacks with this form of data are that it may not have been collected in the form needed. More seriously, it is not always easy to verify its accuracy.
Audits based upon historical data should carry a caveat to the effect that the quality of the results is subject to factors beyond the control of the audit team. Historical data may come from a range of sources in practice, summarized in Table 5 .
It would often be useful to supplement historical data with data gathered specifically for the audit, since the audit requirements may not always mirror the clinicians' information needs. However, since the audit process is designed to improve patient care, an intrusive data gathering process may be counter-productive. Any demands upon staff to collect extra data may lead to less time with patients and fewer patients seen.
Surveys of patients may be the only way to gather data on patients' perceptions of care. If quality of care is to be taken seriously, then it is the patients' perceptions which matter. For example, a patient may be happier waiting an extra ten minutes to see a doctor if that results in an extra ten minutes in the consultation.
Patient views may be influenced by factors not apparent from the survey. An example has been found in surveys of the patients of family doctors. Surveys sourced from the supervisory authority without the apparent consent of the clinician (although consent had been given) produced a different response from those organized by the same body but coming with a letter of support from the doctor.
The survey which appeared not to come from Development of second generation method and associated PC-based tool.
the doctor produced a very non-committal response from patients who perceived it as hostile to the doctor and presumably sourced from some faceless bureaucrat. If it came from the doctor, then the response was much more honest and the response rate significantly higher.
Data analysis
Using the classification scheme outlined above, it is possible to identify analysis methods based upon the data type associated with each type. Table 6 identifies the suggested analysis method for each objective type. Once analysis is complete, then current performance must be considered under each objective. For each objective, problems are identified, and guidelines requested. Finally, the method prompts the auditor for changes implemented and a date for re-audit.
Evidential basis
In addition to the study described above, the author has evaluated the usefulness of existing software packages for clinical audit [21] . Further, the author has been involved with the training of audit staff and the dissemination of audit results [22] . Extensive interviews have been carried out with key audit staff in the Oxford region.
Implementation
The structured method is currently implemented in paper-based form. The design process is guided by a series of forms. This provides a design description of the audit process which is systematic and consistent in the manner prescribed by the DoH guidance.
The method is illustrated through application to an audit carried out within a infertility clinic within the Oxford region.
This audit was prompted by an external report recommending that the laparoscopy and dye test should only be carried out by very experienced clinicians. It also highlighted the poor use of pathology investigations.
In order to provide a rounded view of patient care, it was decided to include patient waiting times in the study. The resulting design is shown in Tables 7-11 .
FUTURE AND ONGOING WORK
The work described in this paper is part of an ongoing process of improving audit practice in the Oxford region through a combination of research, training and documentation (Table  12) .
The author has recently produced a handbook [23] to disseminate good practice in information management in clinical audit. A threeyear project started in September 1994 to evaluate the method in practice. This will involve pilot studies to investigate the effectiveness of the method. The ultimate aim of the project is to produce an empirically validated method together with a dedicated computer-based tool. This is part of a series of investigations looking at training needs and the need for a central regional database of audit activity which is being considered.
CONCLUSIONS
Current clinical audit practice serves a useful but limited function. It is difficult to assess 152 A. Gillies whether it meets the DoH criteria since there is no central strategic role. However, the positive side of this is that there is strong local initiation, control and ownership which has led to a strong influence on management and clinical practice at an operational level.
The author believes that the next stage is to introduce standards, and collate central information on audits being carried out whilst maintaining the local ownership of audits. The structured method outlined in this paper is seen as crucial to this process.
